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ABSTRACTS 
This paper tries to investigate the present condition and the possible future of cloud 
computing technology. Cloud computing is now the next stage of ICT. It changes the 
way Internet Service Providers develop and deliver their products.  
In this paper, the diffusion of innovation theory and the basics of cloud computing 
will be discussed. In the end, by using one of the technology diffusion mathematical 
model, which is Gompertz model with patent and research paper data, this paper will 
try to apply the model and see if that particular model can be used against the 
available data. The result will then be tested further so that it can be concluded that 
the Gompertz model, against the available data, is or is not a good model for 
forecasting the future of the technology 
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CHAPTER 1: INTRODUCTION 
1.1. BACKGROUND 
Nowadays, many companies’ base of operation or consumer went global to the point 
where traditional information infrastructure or systems could not support the 
operational or decision-making activities efficiently. The amount of information 
traffic needed, the increasing complexity, and even the assets needed for maintaining 
the information architecture can lead to huge investment and expenses, which in turn 
can be overwhelming for the company or corporation to handle.  
This is where the cloud computing technology holds a role in giving an alternative to 
those companies and corporations. Cloud computing technology, rather than saying 
that is an innovation that changed today’s information and communication 
technology, is a phenomenon that changes, not what, but how. According to Marston, 
Zhi, Bandyopadhyay, Juheng, & Ghalsasi (2010) cloud computing is a representation 
of a fundamental change of the way “information technology (IT) services are 
invented, developed, deployed, scaled, updated, maintained and paid for.” The 
concept of “cloud” itself can be traced back to 1950s, where computers take huge 
spaces and only available only for experiments and corporations as a mainframe 
computers. Back then, the technology didn’t allow for terminals, to have any internal 
computing or processing capability, thus with physical networking, a mainframe will 
be connected to multiple clients or terminals, and its computing capability would be 
shared to those clients (Wikipedia, 2013). Even though the word “cloud” was not 
there, but the concept of today’s cloud rooted back to that time. This perspective is 
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supported by David Linthicum, senior Vice President for Cloud Technology Partners 
on an interview by Techtarget.com. He pointed out that Cloud computing is nothing 
more than rethinking the way we consume the services and the delivery model, but in 
the end we will still be dealing with the same things for over thirty years, such as 
storage, processors, application development, and so on (Varett, 2013).  
Today, cloud computing is the hype and acts as one of the main drivers of change in 
the IT world. As mentioned in an article by Korzeniowski (2013) on 
SearchCloudComputing website, industry analyst firm IDC, named cloud computing 
as the “third platform” that shifts IT industry. The first platform was mainframes, 
followed by PCs as the second platform. What this mean is, in the first platform is 
centralized system, all computers will be centralized to a dedicated mainframe. That 
computers, or terminals, will need a mainframe to operate. When PCs were 
introduced, the structure basically ‘decentralized’ to Client-Server model. In this 
model, the workloads are being distributed between the servers which ‘provide’, and 
the clients which ‘request’ resources or services over the network, distributing widely 
the IT-related purchases needed to make a woking system. Another down side of this 
model is that on average, the server utilization by users is really low, meaning the 
organization or the company ‘overly invest’ the IT infrastucture based on average 
utilization. But there are ‘spikes’ or fluctuations of use, that must be accomodated to, 
for example, ecommerce or online retail websites will experience a surge of traffic to 
their servers on special occasions like chirstmast or thanksgiving. With cloud 
computing, companies or organization can efficiently manage their IT infrastructure 
according their needs, thus cutting unnecessary expenses because of the flexibiliy of 
the technology provides. IDC even argued that from now on, cloud computing will 
drive around 90% IT market growth (Korzeniowski, 2013). 
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The shift to the ‘cloud’ were being reported in various sources, for example in 
NetworkWorld.com, U.S Federal Government entity, namely Equal Employment 
Opportunity Commission expects to save about 40% over the next five years by 
outsourcing its financial management application to a cloud computing service vendor 
(Marsan, 2011), also the according to a study done by Microsoft, it was concluded 
that using 1000 servers through a cloud provider is 80% cheaper than owning 1000 
server data centers (Mullins, 2011), where Microsoft itself announced that it will 
spent 90% of its $9.6 billion R&D budget on cloud strategy for the year 2011 
(Bloomberg.com, 2011). But even though with straight forward advantageous features 
that cloud technology offers, there are still a lot of uncertainties regarding the 
technology, such as its fullest potential and its future because of the uncertainties in 
target consumer’s mind. 
1.2. PROBLEM STATEMENT 
What is the current condition of cloud computing development? How fast is it? What 
tools can we use to measure this technology development? Even though the 
technology is gaining popularity through the media in recent years, there is only very 
small number of papers or articles that talks about forecasting the diffusion of the 
technology in the future. By doing this, hopefully the paper can provide a perspective 
on the current condition of the technology with regards of future possible 
development. 
1.3. OBJECTIVES AND SIGNIFICANCE OF THE STUDY 
The objective of this paper is to investigate the nature of diffusion of the Cloud 
Computing globally.  
CHAPTER	  1:	  INTRODUCTION	  	  
4	  	  
• To	  brought	  up	  a	  perspective	  on	  present	  situation	  of	  the	  Cloud	  Computing	  condition	  with	  technology	  diffusion	  model	  
• Analyze	  and	  discuss	  the	  result,	  thus	  pointing	  out	  some	  proposal	  or	  advice	  in	  business	  adoption	  or	  diffusion	  perspective	  	  
As far as this paper’s author’s knowledge, there are very few studies conducted in on 
the diffusion rate of Cloud Computing technology. The author of this paper is very 
hopeful that this paper can shed some light on Cloud Computing development.  
The next section of this paper shall be literature review section. Here, the author will 
try to cover all related theories regarding diffusion of technology and widen the 
understanding of cloud computing. Then in the next section, which is the theoretical 
background section, the process of developing a function from the acquired data will 
be explained in detail, followed by the development process and the result on a 
separate section. Lastly, the author will discuss the result and make a conclusion. 
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CHAPTER 2: LITERATURE REVIEW 
2.1. UNDERSTANDING CLOUD COMPUTING 
The lack of one agreed definition of Cloud Computing may bring confusion. 
Investopedia.com defined Cloud Computing as, “A model for delivering information 
technology services in which resources are retrieved from the Internet through web-
based tools and applications, rather than a direct connection to a server. Data and 
software packages are stored in servers. However, cloud-computing structure allows 
access to information as long as an electronic device has access to the web. This type 
of system allows employees to work remotely.” (Investopedia.com) 
Ben Kepes, an analyst and a business advisor who actively write papers and articles 
about the convergence of technology, mobile, ubiquity and agility, all enabled by the 
Cloud, said (as quoted by Jeremy Geelan in an article), "I view cloud computing as a 
broad array of web-based services aimed at allowing users to obtain a wide range of 
functional capabilities on a ‘pay-as-you-go’ basis that previously required 
tremendous hardware/software investments and professional skills to acquire. Cloud 
computing is the realization of the earlier ideals of utility computing without the 
technical complexities or complicated deployment worries." (Geelan, 2009) 
 However National Institute of Standards and Technology’s (NIST) definition against 
cloud computing has gained relatively general acceptance, “a model for enabling 
convenient, on-demand network access to a shared pool of configurable computing 
resources (e.g., networks, servers, storage, applications, and services) that can be 
rapidly provisioned and released with minimal management effort or service provider 
interaction” as quoted by Ken E. Stavinoha from NIST website (Stavinoha, 2010). 
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2.1.1. FORMS OF CLOUD COMPUTING 
Nowadays there is one IT topic that is getting the spotlight from the business world, 
which is Cloud Computing. Even though they are getting in to the trend now, the 
technology and implementations have been in existent for quite some times. Internet 
services such as Google search engine, Gmail, Office 365, DropBox, and Youtube are 
actually cloud computing in action (Nielsen). Unconsciously we were been using the 
technology before we know its name, while companies started to offer B2B services 
of cloud computing. This technology can come in three forms: Cloud Software as a 
Service (SaaS), Cloud Platform as a Service (PaaS), and Cloud Infrastructure as a 
Service (IaaS), Here are the definitions of each model by NIST (2012): 
2.1.1.1. CLOUD SOFTWARE AS A SERVICE (SAAS) 
The capability of the service comes to the costumer as they access and use the 
provider’s applications, which run on a cloud infrastructure. Through client, such as 
Web browsers, that serves as gateway to the service’s infrastructure the consumer can 
access the applications. Here the consumer will have a no authority over the cloud 
infrastructure with little exception to limited configuration on the application settings 
of the application. For example: Email Services, Browser-based Online Games. 
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2.1.1.2. CLOUD PLATFORM AS A SERVICE (PAAS): 
This capability allow consumer to unload provider-supported applications onto the 
cloud infrastructure that are being offered by the provider. Here the consumer has the 
authority to manage, edit, or control the deployed software, but not the infrastructure 
system. For Example: Window Azure (a platform to develop mobile apps, social apps, 
websites, games and more). 
2.1.1.3. CLOUD INFRASTRUCTURE AS A SERVICE (IAAS): 
The capability provided to the consumer is to provision processing, storage, networks, 
and other fundamental computing resources where the consumer is able to deploy and 
run arbitrary software, which can include operating systems and applications. The 
consumer does not manage or control the underlying cloud infrastructure but has 
control over operating systems, storage, deployed applications; and possibly limited 
control of select networking components (e.g., host firewalls). For Example: Amazon 
EC2. 
NIST furthermore discussed about the essential characteristic of Cloud Computing, 
on-demand self-service, broad network access, resource pooling, rapid elasticity, and 
measured service (NIST, 2012). On-Demand Self-Service means that when a 
consumer needs an additional service, that consumer can procure that particular 
service with minimum or no human interaction with the provider. Broad Network 
Access means that the capabilities exist over the network and the consumer ‘consume’ 
the benefits through standard mechanism, which is now available in various platforms 
(smartphones, laptop, and so on). This ease of access promotes the use of the 
technology. Resource Pooling is when the provider offers services by pooling their 
resources to serve multiple consumers, with different physical and virtual resources 
[CHAPTER	  2:	  LITERATURE	  REVIEW]	  	  
8	  	  
dynamically assigned and reassigned according to consumer demand. Rapid 
Elasticity talks about the cloud computing characteristic of being able to be rapidly 
and elastically provisioned to scale rapidly outward and inward accordingly with 
demand. Measured Services characteristic of Cloud, is that the systems can 
automatically control and optimize resource use by leveraging a metering capability1 
at some level of abstraction appropriate to the type of service (e.g., storage, 
processing, bandwidth, and active user accounts). Resource usage can be monitored, 
controlled, and reported, providing transparency for both the provider and consumer 
of the utilized service. 
2.1.2. DEPLOYMENT MODELS OF CLOUD COMPUTING 
Furthermore, the deployment of cloud can come in four models, Private Cloud, 
Community Cloud, Public Cloud, and Hybrid Cloud. The following are their 
definition by NIST: 
2.1.2.1. PRIVATE CLOUD 
The cloud infrastructure is owned and operated exclusively for a single organization. 
This cloud model may be managed by that organization or by a third party.  But it got 
criticism as mentioned by John Foley from InformationWeek.com, that users still nee 
to “buy, build, and manage them”, losing the economic model that make cloud 
computing preferable (Foley, 2008). 
2.1.2.2. COMMUNITY CLOUD 
The idea is to share the infrastructure between several organizations or entities that 
have a same concern or needs (security, compliance, jurisdiction, etc.). Like private 
cloud, this infrastructure may be managed internally or by third party, but the 
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difference between this model and Private Cloud is the costs are being spread to 
several users. It may exist on or off the member’s premises. 
2.1.2.3. PUBLIC CLOUD 
In public cloud, the provider offers the applications, storage, and other services (or 
resources) for the public. It can be free of charge or offered in a pay-per-use model. 
Because of the nature of the deployment, the infrastructure usually exists in the 
premises of the provider. 
2.1.2.4. HYBRID CLOUD 
The deployment of the cloud infrastructure can be composed from two or even three 
different cloud infrastructures as a hybrid cloud. Here the infrastructures are bound 
together with standardized or proprietary technology that enables data and application 
portability. 
The reason that the businesses considers or decided to use cloud is mainly because of 
its potential for cost savings from maintenance, human resources, and hardware-
software cost. With utilizing cloud services, companies or businesses can minimize 
their IT spending or investment significantly without losing the technological 
advantage of having one. Cloud computing allow less initial investment, fewer skilled 
internal IT resources, and lower operating expenses (Stavinoha, 2010). 
2.1.3. CLOUD COMPUTING SERVICES FOR GENERAL PURPOSES 
Cloud computing services can come in many different ways and forms. We may have 
been using those services already for a long time; not realizing that Cloud Technology 
is enabling those services. These are some of the general services of cloud computing. 
2.1.3.1. STORAGE 
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Our data usually restricted to the physical storage (Hard-Disk, CD, Flash Drive, etc.) 
that houses it. But cloud offers freedom to break of the physical restriction, by 
offering cloud storage service. Basically what we do is ‘move’ the data to the 
provider’s server. The level of the storage capacity is differing based on the 
provider’s policy. For the user, the data is always couple of clicks away as long they 
have access to web browser and Internet connection (Strickland). 
2.1.2.2. VIRTUAL OFFICE  
Some company like Microsoft, offer their office solution software over the Internet. 
For examples we all know about Microsoft Office that generally consist of Microsoft 
Word, Microsoft Excel, Microsoft PowerPoint, and Microsoft Outlook, on the other 
hand Microsoft establish Office 365. Office 365 allows its user to create, store, and 
edit Office documents online, only through web browsers. Some other features that 
are being offered through Office 365 are email and calendar integration, file sharing 
and project managing tools, and so on (Microsoft, 2012). 
2.1.2.3. EXTRA PROCESSING POWER 
Company like Amazon’s Elastic Compute Cloud offers virtual computing 
environment. Rather that purchasing servers, software, network equipment and so on, 
users can buy a fully outsourced set of online services. This negates the need for up-
front investment in user-owned resources (Strickland).  
2.2. WHAT CLOUD OFFERS TO BUSINESSES 
Marston, Zhi, Bandyopadhyay, Juheng, & Ghalsasi (2010), summarizes the key 
advantages of cloud computing to these 5 points: 
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1. It	   lowers	  the	  cost	  for	  smaller	  firms,	  or	  any	  organizations,	  that	  wanted	  to	  utilize	   high	   processing	   or	   computing	   capabilities	   for	   their	   processes.	  Traditionally,	  only	  big	  corporation	  or	  research	  organization	  can	  enjoy	  this	  computing	  capability	  because	  of	   the	  expenses	  and	   investment	   involve	   in	  acquiring	  and	  maintain	  such	  infrastructure	  (hardware	  or	  software).	  2. It	  allows	  quick	  access	  to	  needed	  resources	  with	  very	  list	  investment.	  The	  availability	  of	  cloud	  service	  providers	  give	  option	  to	  the	  users	  to	  treat	  IT	  expense	  as	  an	  Operational	  expense,	  where	  traditionally	  they	  must	  invest	  in	   IT	   Human	   Resource,	   Hardware,	   and	   Software	   to	   enjoy	   such	   services,	  thus	  turning	  IT	  expense	  as	  a	  heavy	  Investment	  Expense.	  3. It	  encourages	  Innovations.	  This	  can	  be	  seen,	  as	  there	  are	  many	  new	  kinds	  of	   services	   that	   are	   being	   offered	   by	   many	   startup	   businesses.	   For	  example	  Facebook	  or	  Cloud	  solutions	  for	  business	  activities.	  	  4. It	   allows	   businesses	   to	   scale	   their	   services	   according	   to	   the	   market	  demand	  quickly,	  thus	  reducing	  waste	  and	  unnecessary	  cost.	  5. It	  opens	   the	  possibility	   to	  new	   types	  of	   application	  and	   its	  delivery.	  For	  example,	  	  a. Allows	   mobile	   application	   to	   be	   environment,	   location,	   and	  context-­‐aware	   that	   can	   provide	   information	   in	   real	   time,	   for	  example	  GPS	  navigation	  systems.	  b. Business	   analytics	   that	   gather	   its	   information	   from	  all	   connected	  computer	   resources	   in	   real	   time.	   Resulting	   in	   information	   about	  the	  market,	  trends,	  supply	  chain	  condition,	  etc.	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c. Allows	   computers	   and	   devices	   to	   offload	   compute-­‐intensive	  activities,	  such	  as	  data	  crunching,	  to	  the	  ‘cloud’.	  For	  example,	  doing	  data	  intensive	  procedure	  from	  a	  mobile	  device.	  	  
2.3. CLOUD COMPUTING IN SOME SPECIFIC BUSINESS FIELDS 
2.3.1. CLOUD COMPUTING IN SUPPLY CHAIN MANAGEMENT 
Dwight Klappich, research vice president from Gartner, states that the application of 
cloud computing for supply chain management has grown exponentially. He 
explained that from 2011 to 2012, it is estimated about 40% increase of the number of 
companies that adopts the technology (cloud computing) to improve their supply 
chain performance, and will not slow down during 2013 (Pham, 2013). According to 
an article in Logistic Management, a professional oriented magazine, the size of total 
public cloud services market was predicted to reach $206.6 billion by the year of 2016 
from $109 billion in 2012. In this regard Dwight Klappich, credited the Supply Chain 
Management application for playing a sizeable role in that overall growth, and 
Dwight conclude that the interest of Supply Chain application of Cloud Computing is 
growing significantly (Logistic Management, 2012). On the same article by Logistic 
Management, Dwight further explained that there are some application trends that can 
be observed, which is Collaborative sourcing and procurement, demand planning, 
global trade management, and transportation management systems. This trend is 
driven by the benefits that the technology offers, such as low initial IT investment, 
fast implementation, fewer IT resources, scalable performance, and 24/7 access 
anywhere with supported devices.  
2.3.2. CLOUD COMPUTING IN CUSTOMER RELATIONSHIP MANAGEMENT 
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According to survey conducted by Dell Cloud Business Application and Techaisle, a 
Global Industry Analyst & Market Research Organization, reported that Cloud-based 
CRM application has the highest penetration in Small and Medium Businesses 
(SMBs). This survey was conducted in December 2011 on more than 400 U.S based 
companies (ITBusinessEdge.com). By definition, Customer Relationship 
Management is “the principles, practices, and guidelines that an organization follows 
when interacting with its customers (Investopedia.com, 2013)”. It actually goes 
beyond managing direct interaction aspect, such as sales or after-service activities, but 
also includes gathering data for forecasting and analyzing the possible future trends. 
Cloud service providers like Salesforce.com, can offer streamlined and automated 
business process, providing wide range of information on the customers to all 
employees with tools that will help them make decisions and keep them focus to what 
is important, retaining current customers and attract new ones. IBM also pointed out 
in its website, that “CRM on the cloud allows companies to learn and gain value from 
the experience because the cloud offers a productive working system with little 
upfront cost in terms of acquiring infrastructure and skilled resources.” 
2.3.3. CLOUD COMPUTING IN HUMAN RESOURCE MANAGEMENT 
According to ShiftiQ.com, Cloud-based HR system can “among other things, track 
applications, search résumés, generate reports, calculate payroll, track performance 
appraisals and maintain data on employees. Putting the HR department ‘on the cloud’ 
facilitates a mobile workforce and should also allow flexibility as well as being more 
cost effective than traditional software (Wootton, 2013).” 
Also in an article on DeccanHerald.com, a good cloud-based HR system will enable 
the entire recruitment process, such as safe public access, online applications, 
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automatic recruiting method cost comparison, keeping track on the entire recruitment 
process, and search capabilities. Furthermore the author of the article points out that a 
good HR system should be able to “take over from recruitment, provide a system of 
induction, employee database and history, performance appraisals, generation of any 
letters from leave to hiring to compensation, and in some cases, tie in with attendance 
and payroll (Rasquinha & Hussain).” And Cloud technology makes these capabilities 
affordable to small and medium sized businesses.  
2.4. SECURITY CONCERNS 
According to Borko Furht, a professor and a chairman of the Department of Electrical 
& Computer Engineering and Computer Science at Florida Atlantic University 
(FAU), in the book he edited, “Handbook of Cloud Computing”, security in cloud 
computing is one of the biggest concerns. He further mentioned by taking critical 
applications and sensitive data, in which he regards as virtual machines, to public and 
shared environment, the potential users of cloud computing have concerns about 
security issues as such (Furht & Escalante, 2010): 
• “Will the users still have the same security policy control over their 
applications and services?” 
• “Can it be proved to the organization that the system is still secure and meets 
SLAs (Service-level Agreement)?” 
• “Is the system complaint and can it be proved to company’s auditors?” 
B. Furht explained that in a traditional data centers, security should include perimeter 
firewall, network segmentation, intrusion detection and prevention systems, and 
network monitoring tools. However, on cloud computing environment, even though 
they may apply the same security approach, physical segmentation and hardware-
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based security is futile to resist attack from another virtual machine that uses the same 
server. Also he also pointed out how companies show negative feeling about how 
someone else, the service providers, has control on their data or application (Furht & 
Escalante, 2010). 
According to a survey done by Microsoft 1979 IT professionals, the top 2 reasons that 
act as barriers are Data Sovereignty-Privacy and Physical Control, which closely 
related to the security of the data. These reasons sum up to 29% (18% for Data 
Sovereignty-Privacy concern and 11% for lack of Physical control) of the total 
response from the professional’s reason of not to deploy the technology yet 
(Microsoft). 
2.5. DIFFUSION OF INNOVATION 
2.5.1. REVIEWING THE GENERAL THEORY: DIFFUSION OF INNOVATION - 
EVERETT ROGERS 
Diffusion of innovation is a concept that was popularized by Everett Rogers, a 
professor of rural sociology through a book he wrote in 1962 titled Diffusion of 
Innovation. In the book professor Everett Rogers, explain through examples that the 
diffusion of technology or innovation is more of a social process rather than a 
technical matter. He further explained in the book that, “An important factor 
regarding the adoption rate of an innovation is its compatibility with the values, 
beliefs, and past experiences of individuals in the social system” (Rogers, 2003). The 
book used an example on how a health officer failed to introduce a habit of boiling 
water before usage, that will improve the health standard in a rural area because the 
officer failed to approach and gain trust from key villagers, that can activate local 
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networks and then bring the rate of adoption of the habit to reach critical mass, after 
which the diffusion process would have become self-sustaining.  
In the book, Everett Rogers defined diffusion as a “process in which an innovation is 
communicated through certain channels over time among the members of a social 
system”. Where communication is big part of the process, as it is a process where 
participants create and share information and in turn reach a mutual understanding, 
thus resulting in social change. The book described, “When new ideas are invented, 
diffused, and adopted or rejected, leading to certain consequences, social change 
occurs” (Rogers, 2003). Thus in a way, diffusion of innovation is a social change.  
According to Everett Rogers, there are four main elements in the diffusion of 
innovation are, the innovation, the communication channels, the time and the social 
system. 
2.5.1.1. THE INNOVATION 
Innovation is a new idea, practice, or object. But here Rogers put different meaning 
on new. He argued that it matters little whether or not the idea, practice, or object is 
‘objectively’ new in term of span of time, in terms of human behavior is concerned 
(Rogers, 2003). As long as the idea is new to the individual or adopters, than it is an 
innovation. The logic is that, the idea, practice, or object may be already available for 
a long time but for some reason it hasn’t developed a favorable attitude toward it. For 
example, the boiling water case, the habit of boiling water before usage is already 
available since a long time, but because of the degree of isolation of those rural 
villages, and the peculiar culture and beliefs toward the food and drinks, an act of 
boiling water for daily use is something the villagers haven’t heard of and to them it is 
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innovation in terms of improving the health standard of the villages, even though the 
effort of the health officers ended in failure.  
Every innovation will go through the innovation-decision process. This basically, is a 
process that is undertaken by the adopter to adopt or reject the innovation. Innovation 
brings uncertainty in the mind of potential adopters, such as what kind of advantages 
this innovation will bring to me? How? Why? Is there any drawback in applying it? 
These questions will motivate the potential adopters to look for more information 
regarding the innovation. Then as soon as the potential adopters feel that the 
information-seeking activities they have done is enough to reduce the uncertainty to a 
satisfying level, a decision will be made about to adopt or to reject the innovation. 
Thus, according to the Diffusion of Innovations book, the innovation-decision process 
is an “information-seeking and information-processing activity in which an individual 
is motivated to reduce uncertainty about the advantages and disadvantages of the 
innovation” (Rogers, 2003). 
There are 5 attributes of innovations as perceived by individuals according to Rogers 
(2003), Relative Advantage, means the degree to which an innovation is better than 
the idea it overthrows, then Compatibility, 
The degree in which the innovation is perceived as complaint to the existing belief, 
values, or the needs of the potential adopter. Third one is Complexity,  
The degree of difficulty perceived by the potential adopters to understand and use. 
Some innovation may be readily use by the society, and some need further study by 
the members of the targeted social group to be able to fully understand the relative 
advantage of the proposed innovation. The fourth one is its Trialability,  
The degree where the innovation can be experimented on before deciding fully adopt 
or reject. The lastly, it is Observability, The degree of visibility of an innovation. 
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The logic is that the easier for others to see the results of an innovation, the more 
likely they accept the innovation.  
The relative advantages and the compatibility attributes are important factor in 
innovation’s rate of adoption. 
2.5.1.2. COMMUNICATION CHANNELS 
A communication channel is a way to get a message from one individual to another, 
for example mass media. Mass media is good way to create mass awareness to the 
idea or knowledge. On the other hand, forming or changing an individuals’ attitude 
towards an innovation needs more personal channel, such as face-to-face 
communication (Rogers, 2003).  
2.5.1.3. TIME 
Time is involved in diffusion in terms of innovation-diffusion process, innovativeness 
(and adopter categories), and innovation’s rate of adoption (Rogers, 2003).  
In the book of diffusion of innovation, it said that the innovation-decision takes place 
in the sequence of (1) knowledge, (2) persuasion, (3) decision, (4) implementation, 
and (5) confirmation (Rogers, 2003). The amount of time needed by the adopters to 
go through the whole sequence is 
named, innovation-decision period.  
Then innovativeness means the degree 
when an individual or social unit (such 
as company) adopting new ideas relative 
to other member in that social system. 
Then the individual or the social unit can 
GRAPH	  1.	  ROGER'S	  DIFFUSION	  OF	  INNOVATION	  
(ROGERS,	  2003)	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be categorized into 5 classifications: (1) innovators – 2.5%, (2) early adopters – 
13.5%, (3) early majority 34%, (4) late majority - 34%, and (5) laggards – 16% as 
shown on graph 1.  
Finally, the rate of adoption is the relative speed, which members of a social system 
adopt an innovation. This process can be observed by forming S-curve to show the 
distribution of the diffusion process as also shown in graph 1. 
2.5.1.4. SOCIAL SYSTEM 
Social system is a set of units that are interrelated and are engaged together for a 
common goal. Furthermore, social system has structure, which regulates the behavior 
of its member through patterns, culture, rules, and norms, which as discussed before 
affects significantly on how individual perceived and react to innovation (Rogers, 
2003).  
2.6. DIFFUSION OF TECHNOLOGY IN IT 
Hameed, Counsell, & Swift  (2012) described that Roger’s theory of Diffusion of 
Innovation is not adequate to explain fully information technology (IT) adoption. This 
is caused by Roger’s individualist approach of technology adoption, whereas there are 
other factors such as organizational influence and environmental factors (Lee & 
Cheung, 2004). Also Hameed, Counsell, & Swift  (2012), pointed out Roger’s 
Diffusion of Innovation theory inability to address the full implementation process of 
IT, because this theory does not incorporate post adoption behavior of innovation 
adoption process. On the other hand, they mentioned that the theory is enough to 
explain pre-adoption and adoption-decision stage. To fully explain IT adoption 
process, they argued that user acceptance model is needed to explain all pre-adoption, 
adoption-decision, and post-adoption stages.  
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Thong and Yap (1995) described the adoption of innovation in terms of IT as, “use of 
computer hardware and computer software applications to support business 
operations, organizational management and decision-making processes.", on other 
words, it does not end with the organization officially adopts a new technology, but 
all members of that particular organization actually utilizes the technology, hence user 
acceptance (Hameed, Counsell, & Swift, 2012). They studied the potential 
determinants in small business. During this study they found a strong relation between 
the business size with the adoption of IT, that the bigger the business, the more likely 
that that business will employ IT to its process. But not only that, through the study, 
they concluded that regardless of business size the characteristics of its CEO is a 
significant determinant of IT adoption, that the more knowledge and understanding of 
IT by the CEO, the more likely to adopt IT.  
To cover the shortcoming of Roger’s Diffusion of Innovation theory, Hameed, 
Counsell, & Swift  (2012) introduced other theories that can be use to explain 
innovation adoption for IT. 
2.6.1. THEORY OF REASONED ACTION (TRA) 
This theory was introduced by Fishbein and Ajzen (1975), and explains the behavior 
of the user. The theory states that individual behavior is driven by intention to 
perform “a behavior which is determined by the person's attitude and subjective 
norms regarding the behavior in question” (Hameed, Counsell, & Swift, 2012). Then 
the attitude shall be determined by that person’s beliefs, about the result or 
consequences of such behavior, and that person’s evaluation of those results. While 
the subject norms will be determined by social pressure that translates as motivation 
to comply and the adopters’ normative belief. 
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FIGURE	  1.	  TRA	  PROPOSED	  BY	  FISHBEIN	  AND	  AJZEN	  (1975)	  	  
(HAMEED,	  COUNSELL,	  &	  SWIFT,	  2012)	  
2.6.2. TECHNOLOGY ACCEPTANCE MODEL (TAM) 
F.D. Davis introduced this model as an adaptation of TRA in 1989, aiming to create a 
model that can predict user acceptance of IT while explaining the behavior of the 
individuals in accepting IT. The model argues that IT adoption has two attributes that 
affect adoption, namely ‘perceived usefulness’ and ‘perceived ease of use’ (Hameed, 
Counsell, & Swift, 2012). 
 
FIGURE	  2.	  TAM	  PROPOED	  BY	  DAVIS	  (1989)	  
(HAMEED,	  COUNSELL,	  &	  SWIFT,	  2012)	  
2.6.3. THEORY OF PLANNED BEHAVIOR 
This theory is also an improvement of TRA. This theory adds ‘Perceived Behavioral 
Control’ (PBC) to TRA, as a determinant that affects the intention towards behavior 
(Ajzen, 1991). As quoted by Hameed, Counsell, & Swift (2012), Armitage and 
Conner concluded that ‘Perceived Behavioral Control is a significan factor in 
Behavior	  Behavioral	  Intention	  
Attitude	  Towards	  Behaviour	  
Beliefs	  
Evaluation	  
Subjective	  Norm	  Normative	  Beliefs	  Motivation	  to	  Comply	  
Behavior	  (actual	  system	  use)	  Behavioral	  Intention	  (Intention	  to	  use)	  Attitude	  towards	  use	  
Perceived	  Usefulness	  External	  Variables	  
Perceived	  Ease	  of	  Use	  External	  Variables	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predicting of behavioral intention and the actual behavior, more than attitude towards 
behavior and subjective norm. 
 
FIGURE	  3.	  TPB	  PROPOSED	  BY	  AJZEN	  (1991)	  	  
(HAMEED,	  COUNSELL,	  &	  SWIFT,	  2012)	  
2.6.4. TECHNOLOGY-ORGANIZATION-ENVIRONMENT (TOE) FRAMEWORK 
Tornatzky and Fleisher developed this framework with the main idea that adoption 
and implementation of technological innovation is influenced by the Technological, 
Organizational, and Environmental context. They further explain that technological 
context covers internal and external technology relevant to the organization, 
organizational context refers to characteristics such as organization’s size, degree of 
centralization, managerial structure, linkage between employees, and so on, whereas 
environmental context is talking about the characteristics of the industry, competitors, 
macroeconomic situation, and relevant regulations. In conclusion, these three 
elements influence the attitude of organizations towards new technologies. (Brigham 
Young Universtiy, 2011) 
Behavior	  Behavioral	  Intention	  
Attitude	  Towards	  Behaviour	  
Beliefs	  
Evaluation	  
Subjective	  Norm	  
Normative	  Beliefs	  
Motivation	  to	  Comply	   Perceived	  Behavioral	  Control	  Belief	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FIGURE	  4.	  TOE	  FRAMEWORK	  BY	  TORNATZKY	  ANDN	  FLEISHER	  
2.7. CONCEPTUAL MODEL FOR IT ADOPTION 
Using these additional theories and framework Hameed, Counsell, & Swift (2012) 
proposed a conceptual model for the IT innovation adoption process as shown in Fig 
5. 
 
FIGURE	  5.	  CONCEPTUAL	  MODEL	  FOR	  IT	  INNOVATION	  ADOPTION	  BY	  HAMMEED,	  COUNSELL,	  AND	  SWIFT	  
(HAMEED,	  COUNSELL,	  &	  SWIFT,	  2012)	  
The main idea of this model is combining Diffusion of Innovation theory (DOI), 
Theory of Reasoned Action (TRA), Technology of Acceptance Model (TAM), 
Theory of Planned Behavior (TPB), Technology-Organization-Environment 
Technological	  Innovation	  Decision	  Making	  
Environment	  • Government	  • Technological	  support	  infrastructure	  • Industry	  • Market	  
Organization	  • Formal	  or	  Informal	  • Communication	  process	  • Size	   Technology	  	  • Availability	  • Charateristics	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Framework, with additional characteristic of CEO as one of the significant factors. By 
combining these models and frameworks, they created a conceptual framework that is 
able to examined activities occurred in pre-adoption, adoption-decision, and post-
adoption, on Organizational level perspective and in Individual level (user 
acceptance). Like it was mentioned before, the DOI can be used to explain activities 
involved in pre-adoption and adoption-decision phase. With that, this model 
integrates DOI with the context of TOE framework and CEO attributes, thus allows 
the evaluation of characteristics in the context of innovation (technology), 
organization, environment, and CEO that affects pre-adoption (initiation), and 
adoption-decision, organizational level of implementation phase. But after that 
Hameed, Counsell, & Swift (2012) utilize TRA, TAM, and TPB model to provide the 
necessary attributes that impacts user acceptance (individual level). 
2.7.1 DETERMINANTS OF IT INNOVATION ADOPTION 
Hameed, Counsell, & Swift (2012) provide 5 determinants for the framework: 
1. Innovation	  Characteristics	  (trial-­‐ability,	  cost,	  security,	  advantage,	  etc.)	  2. Organizational	  Characteristics	  (top	  management	  support,	  readiness,	  size,	  etc.)	  3. Environmental	   Characteristics	   (uncertainty,	   government	   support,	  competitive	  pressure,	  etc.)	  4. CEO	  Characteristics	  (CEO’s	  attitude,	  innovativeness,	  knowledge,	  etc.)	  5. User	  Acceptance	  Attributes	   (attitude	   toward	   use,	   perceived	   ease	   of	   use,	  perceive	  usefulness,	  etc.)	  
2.8. FORECASTING USING TECHNOLOGY DIFFUSION MODELS 
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S-curve or sigmoid curves are being used to describe most natural phenomenon, and 
technology adoption forecasting is one of them. These S-curves have a unique 
characteristic, which is they start slowly, continued by a steep growth, until reaches a 
condition, which is called the ‘inflection point’, and starts to slow down approaching 
the saturation level (Aravantinos & Fallah, 2006).  
Rojko, Lesjak, and Vehovar (2010) depict the present condition of IT evolution in 
term of Efficiency and Development as a combination of individual S-curves as 
shown in Figure 6. This transformation diagram was adapted from Koh and Magee’s 
(2006) argument that, after a certain points a technology will slow down and new 
technology may be so fast that it even cross the current one, (for example, in terms of 
efficiency level).  
There are two popular mathematical models that are being used to create a curve for 
technology adoption forecasting, the Fisher-Pry model and the Gompertz Model. 
2.8.1. FISHER-PRY MODEL 
This model is described by the following formulation: 
FIGURE	  6.	  THE	  TRANFORMATION	  OF	  ICT	  
SOURCE:	  ROJKO,	  LESJAK,	  AND	  VEHOVAR	  (2010)	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𝑌 𝑡 = 𝑆(1+ 𝑒 !!!!.!    
While S represent the saturation level, where a, b are parameters to be estimated, that 
will determine the shape of the curve, describing the rate of the diffusion. This model 
will create a symmetric S-curve, meaning that the inflection point occur when Y=S/2. 
In other words the peak of the diffusion rate will be achieved when Y reached half of 
the saturation level (Christodoulos, Michalakelis, & Varoutas, 2010).  
2.8.2. GOMPERTZ MODEL 
This model is formulated as: 
𝑌 𝑡 = 𝑆𝑒!!!!!!.! 
 
Where S is the saturation point, parameter a is related to the time that the growth 
reaches 37% from its saturation level, where b will measures the speed of the 
adoption process (Christodoulos, Michalakelis, & Varoutas, 2010).  
Gompertz model was developed to estimate or calculate the mortality rates in 1825, 
but researchers found its usefulness in forecasting technology (Martino, 1993). The 
unique characteristic of this model is its asymmetric properties, where it middle point 
(or the inflection point) is not at 50% saturation level, where for other logistic curve, 
it will be at 50% saturation level (Trappey & Wu, 2008).  
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CHAPTER 3: TECHNICAL BACKGROUND 
3.1. THE MODELS FOR DIFFUSION FORECASTING 
In the previous section, this paper briefly introduced two models that are popular in 
creating a forecast model for technology or innovation adoption. Those models are the 
Fisher-Pry model and Gompertz model, where both will create a logistic curve.  
Where Gompertz model is defined as, 
𝑌 𝑡 = 𝑆𝑒!!!!!!.! 
And the Fisher-Pry model is, 
 
𝑌 𝑡 = 𝑆(1+ 𝑒 !!!!.! )   
3.1.1. COMPARISON BETWEEN THE MODELS 
CostQuest Associates, a company that designs, develops, and implement economic 
models for telecommunication industry (CostQuest, 2011), works with Federal 
Communications Commission, summarized that (CostQuest, 2010): 
• Fisher-­‐Pry	   is	   a	  model	   that	   can	   better	   forecast	  when	   the	   situation	  when	  substitution	  is	  driven	  by	  superior	  technology	  that	  would	  overwhelmingly	  hold	   advantage	   over	   the	   old	   ones.	   For	   example:	   Internal	   Combustion	  Engines,	  Telegraph,	  and	  Light	  bulbs.	  
• Whereas	   the	   Gompertz	   model	   is	   better	   for,	   when	   the	   substitution	   is	  driven	  by	  superior	   technology,	  BUT	   the	  consumer	  choice	   is	  a	   significant	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factor	  in	  the	  adoption	  process.	  For	  examples:	  digital	  television	  or	  mobile	  phones.	  	  
According to this explanation, Gompertz model maybe a better model to be used in 
this paper because Cloud Computing is an IT product and through the conceptual 
framework of IT adoption, personal or individual factors are significant determinants 
for adoption (Hameed, Counsell, & Swift, 2012). Thus this paper shall use Gompertz 
model to be fit into the acquired data.  
Graphically, Fisher-Pry model and Gompertz model would be different as: 
The left graph shows the rate of adoption from period to period perspective, whereas 
the right graphs shows the accumulation of the technology, for example in this case 
the percentage of the total adopters in relation to saturation point, in this case 100% 
adoption. Here we can see that Gompertz (the blue line) has a higher peak of adoption 
rate than the Fisher-Pry but takes longer to gain momentum, hence the asymmetric 
characteristic. On the other hand the inflection point of these models occurs in 
different condition. On the right graph we can see that the Fisher-Pry model starts to 
GRAPH	  2.	  GRAPHIC	  COMPARISON	  OF	  FISHER-­‐PRY	  AND	  GOMPERTZ	  
SOURCE:	  (COSTQUEST,	  2010)	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experience a drop of adoption rate after passing the 50% adoption, where Gompertz 
experience the drop around 37% of the saturation level. 
3.2. TESTING THE MODEL 
3.2.1. COEFFICIENT OF DETERMINATION (RSQUARED) 
In statistics, we can use the coefficient of determination to test a model against 
observed data. Coefficient of determination usually denoted as r2, indicates how well 
the curve fits the observed data points. It is usually being used to test a model that 
predicts or forecast the future, or the testing of hypothesis (Wikipedia, 2013). 
Peck, Olsen, & Devore (2008), in the book “Introduction to Statistics and Data 
Analysis”, explains that, Coefficient of Determination is a measure of the proportion 
of “variation in y that can be attributed to an approximate linear relation ship between 
x and y; 100.r2 is the percentage of variation in y that can be attributed to an 
approximate linear relationship between x and y.” Thus the higher the percentage the 
higher the degree of the fitness of the model with the observed data. Coefiient of 
determination also has been used extensively to explain or test the goodness of fit of 
technology diffusion models especially with Gompertz Model (Lund, 2006) (S., Noor, 
Saefuddin, & Talib, 2012) (Kucuk & Eyduran, 2009). 
The coeficient of determination can be computed as  
𝑟! = 1− 𝑆𝑆𝑅𝑒𝑠𝑖𝑑𝑆𝑆𝑇𝑜  
Where SSResid is the residual sum of squares (or error sum of squares) defined as, (𝑦 − ŷ)!, and SSTo is the total sum of squares, defined as, (𝑦 − ȳ)!.  
Thus, 
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𝑟! = 1− (𝑦 − ŷ)!(𝑦 − ȳ)! 
3.2.2 F TEST FOR UTILITY OF THE MODEL  
The other tool that can be used to test further the model is the F-test. It is a statistical 
test that can identify whether or not the model best fits the data set sample through F-
distribution to do a null hypothesis test. If we have multiple data, this test can be used 
to compare which model is the best fitting the sampled population data. With the r2 
known, the formula for the test statistic is,  
𝐹 = 𝑟! 𝑘(1− 𝑟!) (𝑛 − 𝑘 + 1 ) 
k as the number of variable, where in Gompertz model there is four, the growth rate, 
saturation level, time, and a. and n is the number of the amount of the data observed. 
The formula will used together with F-distribution table to look up for the bound P-
value using numerator df = k = numerator degrees of freedom and denominator df = 
n-(k+1) = denominator degrees of freedom (Peck, Olsen, & Devore, 2008).  
3.3. THE DATA USED 
This paper will use two types of time-series data, the amount of patent by monthly 
period and the amount of research paper by year regarding cloud computing. As was 
pointed by Daim, Rueda, Martin, & Gerdsri (2006), they concluded that with the use 
of patent data and bibliometrics can provide the historical data missing in the case of 
emerging technologies. They also summarized that, bibliometrics is the measurement 
of texts and information, where traditionally it is being used only to trace academic 
journal citation, but nowadays it can be used to understand the past and forecast 
possible future.  
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3.3.1. THE CLOUD COMPUTING PATENT DATA 
The patent data was acquired from USPTO, United States Patent and Trademark 
Office. 
The data will be in the form of cumulative number of patents accepted by the USPTO 
by period of months since October 1st, 2009 until May 1st, 2013. The search will be 
“cloud computing”. Next graph was made from 44 data points acquired from the 
search result 
 
GRAPH	  3.	  NUMBER	  OF	  CC	  PATENTS	  REGISTERED	  IN	  USPTO	  
SOURCE:	  UNITED	  STATES	  PATENT	  AND	  TRADEMARK	  OFFICE	  
3.3.2. THE CLOUD COMPUTING RESEARCH PAPER DATA 
By using 2 online academic journal databases EBSCO.com and ProQuest.com, this 
paper generated the number of research paper available in yearly time-series manner. 
The search term that was used was, “cloud computing” and was limited to peer 
reviewed journals, and academic journal as the source type.  
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This is the result,  
3.4. METHOD 
This paper will use Microsoft Excel and Solver to commence the calculation and the 
curve fitting by least square method, which basically reduced the sum of errors 
between the model and the observed data. The steps shall be 
1. Translate	  the	  Gompertz	  model	  into	  an	  Excel	  form.	  2. Create	  a	  mock	  prediction	  data	  with	  random	  variables.	  	  3. Create	  residual	  of	  squares	  and	  total	  sum	  of	  squares.	  4. Calculate	  the	  coefficient	  of	  determination.	  5. Use	  the	  Solver	  to	  ‘maximize’	  the	  coefficient	  of	  determination	  to	  1	  with	  all	  the	  variables	  as	  changeable.	  
Basically, this process will curve fit the Gompertz model to the available data and test 
the goodness of fit with r2.  
GRAPH	  4.	  THE	  AMOUNT	  OF	  RESEARCH	  PAPER	  AVAILABLE	  PER	  
SITE	  
(PROQUEST)	  (EBSCO)	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CHAPTER 4: THE DEVELOPMENT AND RESULT 
Here are the results from the calculations: 
4.1. PATENT – GOMPERTZ MODEL 
 
GRAPH	  5.	  RESULT	  FOR	  PATENT	  DATA	  
With the parameters of Gompertz Model ‘maximized’ by the solver to r2=1, 
𝑌 𝑡 = 𝑆𝑒!!!!!!.! 
The raw calculation of the Excel solver is available at Appendix A 
Parameters Result from Excel’s Solver (maximized rsquare to 1) 	  
S 87450.0558696135 Saturation  
b 0.0291988813417274 Growth Rate 
a 15.0365220752906 	  
r2 0.9991 
TABLE	  1	  SOLVER	  RESULT	  FOR	  USPTO	  DATA	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4.2. RESEARCH PAPER – GOMPERTZ MODEL 
For	  the	  raw	  calculation	  of	  both	  research	  papers,	  please	  see	  to	  Appendix	  B.	  
4.2.1. EBSCO HOST 
 
GRAPH	  6.	  RESULT	  FOR	  EBSCO	  HOST	  
With the parameters of Gompertz Model ‘maximized’ by the solver to r2=1, 
𝑌 𝑡 = 𝑆𝑒!!!!!!.! 
Parameters Result from Excel’s Solver (maximized rsquare to 1) 	  
S 4630.599876 Saturation 
b 0.326723293 Growth Rate 
a 10.65616598 	  
r2 0.9998 
TABLE	  2	  SOLVER	  RESULT	  FOR	  EBSCO	  DATA	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4.2.2. PROQUEST 
 
GRAPH	  7.	  RESULT	  FOR	  PROQUEST	  
With the parameters of Gompertz Model ‘maximized’ by the solver to r2=1, 
𝑌 𝑡 = 𝑆𝑒!!!!!!.! 
Parameters Result from Excel’s Solver (maximized rsquare to 1) 	  
S 3784.834242 Saturation 
b 0.379465229 Growth Rate 
a 10.2965932 	  
r2 0.9999 
TABLE	  3	  SOLVER	  RESULT	  FOR	  PROQUEST	  DATA	  
4.3. F-TEST 
Remember,  
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𝐹 = 𝑟! 𝑘1− 𝑟! 𝑛 − 𝑘 + 1  
If we put in the numbers (here we will use the data for the patent), then it’ll be 
𝐹 = 0.9991 4(1− 0.9991) (44− 4+ 1 ) = 0.2497750.0000231 = 10823 
Then, based on the f-distribution table the bound of the P-value would be within the 
range of 6.12 to 5.70 for the significance level of .001 or 0.1%. The P-value came 
from the distribution table of numerator df = k = 4 and the denominator df = n-(k+1) 
= 44-(4+1) = 39 (the reason that the P-value was given a range is that the available F-
distribution table only accommodates denominator of 30 and 40, where 39 is in that 
range). Clearly that the F value of 10823 far exceed the range value of 6.59-7.05 
(10823 > 6.12 ~ 5.70), meaning that P-value<0.001. Because the value of P<0.001, 
based on this calculation, with the probability of less that 0.1% that this is a 
coincidence we can reject the null-hypothesis. Thus by rejecting the null hypothesis, 
the calculation confirms the utility of the Gompertz model against the observed data. 
Here are the same tests for the research paper, 
For EBSCO, 𝐹 = !.!!!" !(!!!.!!!") (!! !!! ) = !.!"##$!.!!!" = 2499.5 
For ProQuest, 𝐹 = !.!!!! !(!!!.!!!!) (!! !!! ) = !.!"##"$!.!!!!" = 5599.5 
Here because the number of the data is 7 rather than 44 for the patents, resulted in 
different P-value, where numerator df = 4 and denominator df = 7-5 = 2, is 999.20 
with significance level of 0.001 or 0.1%. Here we can see that both F-values from 
both source is bigger that the P-value (2499.5 , 5599.5 > 999.20). in conclusion, for 
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both research paper sample, we can reject the null hypothesis, concluding that 
Gompertz model can be fitted or used against this particular data.  
 
4.4. R2=0.99 
One of the problems of fitting a technology adoption diffusion model for forecasting 
is that we don't have enough data to even guessed the saturation level. This paper 
‘estimates’ the saturation level by letting Microsoft Excel’s Solver to try multiple 
numbers and pick the parameters value that can satisfy the most or nearest to the 
objective, which is coefficient of determination (r2) to 100%. 
In this section, this paper will try to give a range of possibilities of error. This will be 
done by maximizing the coefficient of determination to 0.99 rather than 1. The logic 
is to find the range of the saturation level (by not changing the other parameter) while 
keeping the relation between the data and the model 99% ‘true’. Here is what the 
Solver produced with ‘maximizing the r2 to 0.99’ (Watts & Porter, 1997). 
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GRAPH	  8.	  THREE	  GOMPERTZ	  CURVE	  WITH	  RSQUARED=0.99	  AND	  RSQUARED=1	  
With the parameters of Gompertz Model ‘maximized’ by the solver to 1 and 0.99, by 
keeping the result of other parameters (a,b) the same as the first result. 
Parameters Result from Excel’s Solver  
Supper limit of rsquared = 0,99 94465.24249  
SMaximized to rsquared = 1 87450.0558696135 
Slower limit of rsquared = 0,99 80428.40066 
TABLE	  4	  THE	  POSSIBLE	  RANGE	  OF	  PATENT	  DATA	  GOMPERTZ	  CURVE	  
Based on this calculation, under the limitation of the data this paper use, and the 
coefficient of determination of 0.99, the range of saturation level of the Patents would 
be from 80.428 to 94.465 patens.  
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CHAPTER 5: DISCUSSION AND CONCLUSION  
This paper tried to fit a technology diffusion model into a data related to cloud 
computing. The purpose of such action is to investigate the present condition of the 
cloud computing while giving a perspective of how may the cloud computing 
progress in the future.  
The model that we tried to fit into the patent data and the research paper data is the 
Gompertz model, which is one of the famous models to be used for forecasting 
technological diffusion. This paper used the least-square model to fit the Gompetz 
curve into the data and the calculations done in this paper were able to conclude a 
great fit between the model and the observed data. They were two tests conducted for 
determining the goodness of fit of the Gompertz model against the data. The first one 
is the coefficient of determination (r2). Both the data were able to achieve r2 = 0.99, 
which means that there is a perfect fit between the data and the model or the model 
passes the data points with very little error. The second one is the F-test for Model 
Utility. With this test, we can conclude whether to accept or reject the null-
hypothesis. Rejecting the null hypothesis means that there strong ground to believe 
that there is a strong relationship between the two samples, in this case, the data and 
the Gompertz model generated from curve fitting. Here the paper were able to 
conclude that all Gompertz model generated for 3 data sets (one patent data and 2 
research paper data) passed the F-test with rejection of null-hypothesis at 
significance level .001. Meaning that there is less than 0.1% that these ‘fitness’ are 
just coincidence.  Within the limitation of the data, this paper concludes that 
Gompertz Model is a good model to be used to project the development of Cloud 
Computing Technology given the result of the statistical test conducted. 
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If all these calculation were held true, then 
we can see that the technology is still at 
the doorstep of development. Remember 
the Roger’s diffusion of innovation curve, 
Graph 9 (Rogers, 2003), here we can 
roughly guess that the current position of 
cloud computing technology (based on the 
data gathered for this paper) is at the early 
adopters stage to early majority stage. If 
we look at the patent data, in this paper it was concluded that the highly possible 
saturation level is at 87450 patents, where the graph showing the current condition of 
patents shows even less than 5000 patents (1198 patents by May 1st, 2013 to be 
exact). It is 1.4% of the total saturation. If this paper were to judge based on that one 
data, then the players in cloud computing service providers right now can be 
categorized as the Innovators. On the other hand if we look at the research paper, 
EBSCO data shows that the current condition is 1032 with the predicted saturation 
level of 3976, thus now it is at around 26% of saturation level, and 35% for ProQuest 
data (data=1317, predicted saturation level=3784). But if we think that the amount of 
the patent as the representation of R&D effort by the industry, thus under the result of 
this paper we can conclude that the business is still innovating cloud computing 
services.  Perhaps now is a good time invest in the technology and be one of the 
standards in the future. How to do that is entirely different topic. 
5.1. CONCLUSION 
GRAPH	  9.	  ROGER'S	  DIFFUSION	  OF	  INNOVATIONS	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This paper started by explaining the background of the technology followed by deeper 
literature review of the technology and Technology Diffusion theory. In the process, 
paper introduced mathematical models that are widely known for its role in 
technology forecasting, Fisher-Pry and Gompertz model. By following the 
characteristic of Cloud Computing, where the individual (or consumer) preference is a 
significant factor in adopting, the paper decided to use the Gompertz model with the 
reasoning, that Gompertz model is a better model when the possible adopters have the 
option to adopt or not to adopt. The paper then was able to fit and test the model with 
the available data (number of Patent and Research Paper), resulting in a great fit 
between the generated model and the observed data. Hopefully, in a way this paper is 
able to produce a perspective on forecasting the cloud technology. 
Nevertheless, remember that this paper was conducted within very limited number of 
data condition, thus the generated curves and forecasts have high possibility of being 
very wrong in the future. Experts’ interviews, further development of significant 
driver or external factors, and qualitative studies definitely can improve the study on 
forecasting the cloud technology.  
 
	  42	  	  
BIBLIOGRAPHY 
 Adaptavant.	   (2012).	   Cloud	   Sourcing.	   Retrieved	   June	   6,	   2012,	   from	   Adaptavant:	  http://www.adaptavant.com/business/cloudsourcing	  Ajzen,	   I.	   (1991).	   The	   theory	   of	   planned	   behavior.	  Organizational	   Behavior	   and	  
Human	  Decision	  Processes	  ,	  50	  (2),	  179-­‐211.	  Aravantinos,	   E.,	   &	   Fallah,	   M.	   H.	   (2006,	   April).	   A	   Methodology	   to	   Improve	   the	  
Mobile	  Diffusion	  Forecasting:	   the	  Case	  of	  Greece	   .	   Retrieved	   July	   10,	   2013,	   from	  Social	   Science	   Research	   Network:	  http://papers.ssrn.com/sol3/papers.cfm?abstract_id=981985&download=yes	  Armbrust,	  M.,	  Fox,	  A.,	  Griffith,	  R.,	  Joseph,	  A.	  D.,	  Katz,	  R.,	  Konwinski,	  A.,	  et	  al.	  (2009,	  Febuary	  10).	  Above	  the	  Clouds:	  A	  Berkeley	  View	  of	  Cloud	  Computing.	  California.	  Retrieved	   May	   24,	   2012,	   from	  http://www.eecs.berkeley.edu/Pubs/TechRpts/2009/EECS-­‐2009-­‐28.html	  Bloomberg.com.	   (2011,	   April	   8).	  Microsoft	   Says	   to	   Spend	  90%	  of	  R&D	  on	  Cloud	  
Strategy.	   Retrieved	   July	   9,	   2013,	   from	   Bloomberg:	  http://www.bloomberg.com/news/2011-­‐04-­‐06/microsoft-­‐s-­‐courtois-­‐says-­‐to-­‐spend-­‐90-­‐of-­‐r-­‐d-­‐on-­‐cloud-­‐strategy.html	  Brigham	   Young	   Universtiy.	   (2011,	   November	   16).	   Technology-­‐organization-­‐
environment	   framework	   -­‐	   IS	   Theory.	   Retrieved	   July	   10,	   2013,	   from	  http://istheory.byu.edu/wiki/Technology-­‐organization-­‐environment_framework	  Christodoulos,	   C.,	   Michalakelis,	   C.,	   &	   Varoutas,	   D.	   (2010).	   Forecasting	   with	  limited	  data:	  Combining	  ARIMA	  and	  diffusion	  models	  .	  Technological	  Forecasting	  
&	  Social	  Change	  ,	  558-­‐565.	  CloudSourcing.	  (2012).	  Cloud	  Sourcing	  -­‐	  Smart	  Platform	  to	  Source	  Web	  Designers	  
and	   Programmers.	   Retrieved	   June	   14,	   2012,	   from	   Cloud	   Sourcing:	  http://cloudsourcing.com/	  CostQuest.	   (2010).	   BAM	   Attachment	   9	   -­‐	   Gompertz	   Penetration	   Rate.	   Retrieved	  July	   11,	   2013,	   from	   Boradband.Gov:	   http://download.broadband.gov/plan/fcc-­‐omnibus-­‐broadband-­‐initiative-­‐%28obi%29-­‐working-­‐reports-­‐series-­‐technical-­‐paper-­‐bam-­‐attachment-­‐9-­‐gompertz-­‐penetration-­‐rate-­‐documentation.pdf	  CostQuest.	  (2011).	  Welcome.	  Retrieved	  July	  10,	  2013,	  from	  CostQuest	  Associates:	  www.costquest.com	  Daim,	   T.	   U.,	   Rueda,	   G.,	   Martin,	   H.,	   &	   Gerdsri,	   P.	   (2006).	   Forecasting	   emerging	  technologies:	  Use	  of	  bibliometrics	  and	  patent	  analysis.	  Technological	  Forecasting	  
and	  Social	  Change	  ,	  73,	  981-­‐1012.	  EBSCO.	   (n.d.).	   EBSCOhost	   online	   research	   databases.	   Retrieved	   June	   15,	   2013,	  from	  EBSCO:	  http://www.ebscohost.com/	  
[BIBLIOGRAPHY]	  	  
	  
Fishbein,	   M.,	   &	   Ajzen,	   I.	   (1975).	   Belief,	   Attitude,	   Intention	   and	   Behaviour:	   An	  
Introduction	  to	  Theory	  and	  Research.	  Addison-­‐Wesley	  Pub.	  Foley,	   J.	   (2008,	  August	  09).	  Private	  Clouds	  Take	  Shape.	  Retrieved	  June	  13,	  2012,	  from	  Information	  Week:	  http://www.informationweek.com/news/209904474	  Furht,	  B.,	  &	  Escalante,	  A.	  (Eds.).	  (2010).	  Handbook	  of	  Cloud	  Computing.	  Springer.	  Geelan,	   J.	   (2009,	   January	   24).	   Twenty-­‐One	   Experts	   Define	   Cloud	   Computing.	  Retrieved	   July	   25,	   2012,	   from	   Cloud	   Computing	   Journal:	  http://cloudcomputing.sys-­‐con.com/node/612375?page=0,2	  Hameed,	  M.	  A.,	  Counsell,	  S.,	  &	  Swift,	  S.	  (2012).	  A	  conceptual	  model	  for	  the	  process	  of	   IT	   innovation	   adoption	   in	   organizations.	   Journal	   of	   Engineering	   and	  
Technology	  Management	  ,	  29	  (3),	  358-­‐390.	  Investopedia.com.	  (n.d.).	  Cloud	  Computing	  Definition.	  Retrieved	  7	  25,	  2012,	  from	  Investopedia.com:	   http://www.investopedia.com/terms/c/cloud-­‐computing.asp#axzz21agUKHcW	  Investopedia.com.	   (2013).	  Customer	  Relationship	  Management	   -­‐	  CRM.	   Retrieved	  July	   4,	   2013,	   from	   Investopedia:	  http://www.investopedia.com/terms/c/customer_relation_management.asp	  ITBusinessEdge.com.	   (n.d.).	   Five	   Cloud	   Application	   Adoption	   Trends.	   Retrieved	  July	   4,	   2013,	   from	   IT	   Business	   Edge:	  http://www.itbusinessedge.com/slideshows/show.aspx?c=94959	  Koh,	   H.,	   &	   Magee,	   C.	   (2006).	   A	   functional	   approach	   for	   studying	   technological	  progress:	   application	   to	   information	   technology.	   Technological	   Forecasting	   &	  
Social	  Change	  ,	  73,	  1061-­‐83.	  Korzeniowski,	   P.	   (2013,	   April).	   Cloud	   computing	   continues	   to	   drive	   IT	   growth,	  
shapes	   industry.	   Retrieved	   July	   9,	   2013,	   from	   SearcCloudCOmputing:	  http://searchcloudcomputing.techtarget.com/tip/Cloud-­‐computing-­‐continues-­‐to-­‐drive-­‐IT-­‐growth-­‐shapes-­‐industry?asrc=EM_ERU_22441234&utm_medium=EM&utm_source=ERU&utm_campaign=20130709_ERU%20Transmission%20for%2007/09/2013%20(UserUniverse:%20607658)_myka-­‐reports@techtarget.com&src=5144272	  Kucuk,	  M.,	  &	  Eyduran,	  E.	   (2009).	  The	  Determination	  of	  The	  Best	  Growth	  Model	  For	   Akkaraman	   and	   German	   Blackheaded	  Mutton	   X	   Akkaraman	   B1	   Crosbreed	  Lambs.	  Bulgarian	  Journal	  of	  Agricutural	  Science	  ,	  90-­‐92.	  Lee,	   M.,	   &	   Cheung,	   C.	   (2004).	   Internet	   retailing	   adoption	   by	   small-­‐to-­‐medium	  sized	  enterprises	   (SMEs):	  a	  multiple-­‐case	  study.	   Information	  Systems	  Frontiers	   ,	  385-­‐397.	  Logistic	   Management.	   (2012,	   November	   1).	   Supply	   Chain	   Technology:	   Cloud	  
computing	  breakthrough.	  (B.	  McCrea,	  Editor)	  Retrieved	  February	  13,	  2013,	  from	  Logistic	   Management:	  http://www.logisticsmgmt.com/article/supply_chain_technology_cloud_breakthrough	  
[BIBLIOGRAPHY]	  	  
	  
Lund,	  P.	  (2006).	  Market	  Penetration	  Rates	  of	  New	  Energy	  Technologies.	  Energy	  
Policy	  ,	  34,	  3317-­‐3326.	  Marketdojo.	  (2012).	  Market	  Dojo	  -­‐	  Accessible	  e-­‐Sourcing	  Software.	  Retrieved	  June	  14,	   2012,	   from	   Market	   Dojo:	  http://www.marketdojo.com/?gclid=COXR9dC_zLACFUNMpgodWDteXA	  Marsan,	   C.	   D.	   (2011,	   3	   11).	   Federal	   agency	   predict	   40%	   savings	   from	  move	   to	  
cloud.	   Retrieved	   7	   25,	   2012,	   from	   Network	   World:	  http://www.networkworld.com/news/2011/031111-­‐eeoc-­‐case-­‐study.html	  Marston,	   S.,	   Zhi,	   L.,	   Bandyopadhyay,	   S.,	   Juheng,	   Z.,	   &	  Ghalsasi,	   A.	   (2010).	   Cloud	  Computing	  -­‐	  The	  business	  perspective.	  Decision	  Support	  Systems	  .	  Martino,	   J.	   (1993).	   Technological	   Forecasting	   for	   Decision	   Making	   (3rd	   edition	  ed.).	  New	  York:	  McGraw-­‐Hill.	  Microsoft.	   (n.d.).	   Cloud	   computing	   survey.	   Retrieved	   July	   10,	   2013,	   from	  Microsoft.com:	  https://www.google.co.jp/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&ved=0CEIQFjAA&url=http%3A%2F%2Fdownload.microsoft.com%2Fdocuments%2Fuk%2Ftechnet%2Fcloud-­‐power%2FITPro_survey_v5.pdf&ei=NWDjUa6kHNDDkAWth4CABg&usg=AFQjCNHUkmwyCAzv9g4rez-­‐mxjtnCwk91A	  Microsoft.	   (2012).	   Office	   365	   is	   Secure,	   Anywhere	   Access	   to	   Your	   Online	   Office.	  Retrieved	   June	   14,	   2012,	   from	   Microsoft:	   http://www.microsoft.com/en-­‐us/office365/what-­‐is-­‐office365.aspx#fbid=YhpFMlmlwod	  Mullins,	   R.	   (2011,	   10	   3).	  Microsoft	   Tech:	  Microsoft	   study	   shows	   80%	   savings	   by	  
using	   the	   cloud.	   Retrieved	   7	   25,	   2012,	   from	   NetworkWorld:	  http://www.networkworld.com/community/node/72069	  Nielsen,	   K.	   (n.d.).	   Confused	   About	   the	   Cloud?	   Deciphering	   Cloud	   Services	   for	  
Consumers.	   Retrieved	   July	   8,	   2013,	   from	   Top-­‐ten-­‐reviews.com:	   http://cloud-­‐services-­‐review.toptenreviews.com/confused-­‐about-­‐the-­‐cloud-­‐deciphering-­‐cloud-­‐services-­‐for-­‐consumers.html	  NIST.	   (2012,	   May	   29).	   NIST	   Manuscript	   Publication	   Serach	   -­‐	   Cloud	   Computing	  
Synopsis	  and	  Recommendations.	  Retrieved	  June	  13,	  2012,	  from	  National	  Institute	  of	   Standards	   and	   Technology:	   http://www.nist.gov/manuscript-­‐publication-­‐search.cfm?pub_id=911075	  Peck,	  R.,	  Olsen,	  C.,	  &	  Devore,	   J.	   (2008).	   Introduction	  to	  Statistics	  &	  Data	  Analysis	  (3rd	  Edition	  ed.).	  Duxbury:	  Thomson	  Brooks/Cole.	  Pham,	   T.	   (2013,	   January	   25).	   Cloud	   COmputing	   Use	   Increases	   Among	   Supply	  
Chains.	   Retrieved	   February	   13,	   2013,	   from	   SmartData	   Collective:	  http://smartdatacollective.com/onlinetech/99516/cloud-­‐computing-­‐use-­‐increases-­‐among-­‐supply-­‐chains	  ProQuest.	   (n.d.).	   Search	   ProQuest.	   Retrieved	   june	   8,	   2013,	   from	   ProQuest:	  search.proquest.com	  
[BIBLIOGRAPHY]	  	  
	  
Rasquinha,	  J.,	  &	  Hussain,	  M.	  Z.	  (n.d.).	  HR	  on	  Cloud	  has	  a	  Promising	  Future:	  Experts.	  Retrieved	   July	   5,	   2013,	   from	   DeccanHerald.com:	  http://www.deccanherald.com/content/146025/hr-­‐cloud-­‐has-­‐promising-­‐future.html	  Rogers,	  E.	  M.	  (2003).	  Diffusion	  of	  Innovation	  (5th	  edition	  ed.).	  Free	  Press.	  Rojko,	   K.,	   Lesjak,	   D.,	   &	   Vehovar,	   V.	   (2011).	   Information	   communication	  technology	  spending	   in	   (2008-­‐)	  economic	  crisis.	   Industrial	  Management	  &	  Data	  
Systems	  ,	  111,	  341-­‐409.	  S.,	   L.	   B.,	   Noor,	   R.,	   Saefuddin,	   A.,	   &	   Talib,	   C.	   (2012,	   September).	   Comparison	   on	  Accuracy	  of	  Logistic,	  Gompertz	  and	  Von	  Bertalanffy	  Models	  In	  Predicting	  Growth	  of	   New	   Born	   Calf	   Until	   First	   Mating	   of	   Holstein	   Friesion	   Heifers.	   J.	   Indonesian	  
Trop.	  Anim.	  Agric	  .	  Salesforce.com.	   (2013).	  CRM	  Cloud	  Soft	   and	  Cloud	  Computing.	   Retrieved	   July	   4,	  2013,	  from	  Salesforce:	  http://www.salesforce.com/ap/	  Stavinoha,	  K.	  E.	  (2010).	  What	  Is	  Cloud	  Computing	  and	  Why	  Do	  We	  Need	  It.	  	  Strickland,	   J.	   (n.d.).	  How	  Cloud	  Computing	  Works.	  Retrieved	   July	  10,	  2013,	   from	  HowStuffWorks:	   http://www.howstuffworks.com/cloud-­‐computing/cloud-­‐computing.htm	  Thong,	   J.,	   &	   Yap,	   C.	   (1995).	   CEO	   characteristics,	   organizational	   characteristics	  and	  information	  technology	  adoption	  in	  small	  businesses.	  Omega	  ,	  429-­‐442.	  Trappey,	  C.	  V.,	  &	  Wu,	  H.-­‐Y.	  (2008).	  An	  Evaluation	  of	  the	  Extended	  Logistic,	  Simple	  Logistic,	   and	   Gompertz	   Models	   for	   Forecasting	   Short	   Lifecycle	   Products	   and	  Services.	  Advanced	  Engineering	  Informatics	  ,	  22	  (4),	  421-­‐430.	  USPTO.	   (n.d.).	   United	   States	   Patent	   and	   Trademark	   Office.	   Retrieved	   june	   10,	  2013,	  from	  United	  States	  Patent	  and	  Trademark	  Office:	  www.uspto.gov	  Varett,	  A.	  (2013,	  May).	  Cloud	  computing	  practices	  represent	  a	  fundamental	  shift	  in	  
IT.	   Retrieved	   July	   10,	   2013,	   from	   Techtarget:	  http://searchcloudcomputing.techtarget.com/feature/Cloud-­‐computing-­‐practices-­‐represent-­‐a-­‐fundamental-­‐shift-­‐in-­‐IT?asrc=EM_ERU_22440451&utm_medium=EM&utm_source=ERU&utm_campaign=20130709_ERU%20Transmission%20for%2007/09/2013%20(UserUniverse:%20607658)_myka-­‐reports@techtarget.com&src=5144272	  Watts,	   R.	   J.,	   &	   Porter,	   A.	   L.	   (1997).	   Innovation	   Forecasting.	   Technological	  
Forecasting	  and	  Social	  Change	  ,	  56	  (1),	  25-­‐47.	  Wikipedia.	   (2013,	   July	   9).	   Cloud	   Computing.	   Retrieved	   July	   10,	   2013	   ,	   from	  Wikipedia:	  https://en.wikipedia.org/wiki/Cloud_computing	  Wikipedia.	  (2013,	  June	  14).	  Coefficient	  of	  Determination.	  Retrieved	  July	  11,	  2013,	  from	  Wikipedia:	  http://en.wikipedia.org/wiki/Coefficient_of_determination	  
[BIBLIOGRAPHY]	  	  
	  
Wootton,	  P.	   (2013).	  The	  Uses	  of	  Cloud	  Computing	  in	  Human	  Resource.	  Retrieved	  July	   5,	   2013,	   from	   ShiftiQ.com:	   http://www.shiftiq.com/articles/the-­‐uses-­‐of-­‐cloud-­‐computing-­‐in-­‐human-­‐resources.html	  
 
	  47	  	  
APPENDIX A: 
PATENT DATA AND SOLVER RESULT 
USPTO 
("cloud computing" AND ISD/19800101-
>20130101) =	  search	  term	  
 
by the first day of 
the month 
   Date T No. of 
patents 
Date T No.	  of	  
Patents	  
10/1/2009 0 2 9/1/2011 23 48 
11/1/2009 1 2 10/1/2011 24 55 
12/1/2009 2 2 11/1/2011 25 66 
1/1/2010 3 3 12/1/2011 26 84 
2/1/2010 4 3 1/1/2012 27 95 
3/1/2010 5 3 2/1/2012 28 120 
4/1/2010 6 3 3/1/2012 29 137 
5/1/2010 7 4 4/1/2012 30 163 
6/1/2010 8 5 5/1/2012 31 187 
7/1/2010 9 5 6/1/2012 32 213 
8/1/2010 10 5 7/1/2012 33 250 
9/1/2010 11 6 8/1/2012 34 325 
10/1/2010 12 6 9/1/2012 35 396 
11/1/2010 13 7 10/1/2012 36 458 
12/1/2010 14 7 11/1/2012 37 541 
1/1/2011 15 9 12/1/2012 38 627 
2/1/2011 16 13 1/1/2013 39 731 
3/1/2011 17 16 2/1/2013 40 811 
4/1/2011 18 25 3/1/2013 41 939 
5/1/2011 19 26 4/1/2013 42 1053 
6/1/2011 20 31 5/1/2013 43 1198 	  
upper 
asymptote 
s 87450.0559 Coefficient of 
Determination (r^2) 
0.9990699 
growth rate b -0.0291989   
 a -15.036522   
 t 0   	  
	  	  
	  
t Yhat SSResid SSTo 
0 0.0257918 3.897498046 38853.7856 
1 0.0397559 3.842556971 38853.7856 
2 0.0605221 3.761574674 38853.7856 
3 0.0910278 8.462119509 38460.5584 
4 0.135311 8.206443234 38460.5584 
5 0.1988557 7.846409498 38460.5584 
6 0.2890223 7.349399977 38460.5584 
7 0.4155771 12.84808746 38069.3311 
8 0.5913345 19.43633191 37680.1038 
9 0.8329265 17.36450146 37680.1038 
10 1.1617133 14.7324445 37680.1038 
11 1.6048456 19.31738231 37292.8765 
12 2.1964897 14.46669063 37292.8765 
13 2.9792225 16.16665169 36907.6493 
14 4.0055986 8.966439729 36907.6493 
15 5.3398893 13.39641061 36143.1947 
16 7.0599866 35.2837594 34638.2856 
17 9.2594609 45.43486747 33530.6038 
18 12.049753 167.7088907 30315.5584 
19 15.562479 108.9418528 29968.3311 
20 19.951809 122.0625326 28262.1947 
21 25.396897 158.8381937 25957.6038 
22 32.104308 118.7161142 24371.4675 
23 40.310388 59.13013218 22835.3311 
24 50.283554 22.24486168 20768.7402 
25 62.326413 13.49524302 17719.2402 
26 76.777679 52.16192252 13251.1493 
27 94.013825 0.972540419 10839.6493 
28 114.45041 30.79791665 6258.96746 
29 138.54305 2.380993666 3858.10382 
30 166.78791 14.34829217 1304.19473 
31 199.72186 161.8456561 146.740186 
32 237.92196 621.1038706 192.831095 
33 282.00458 1024.293003 2589.422 
34 332.6239 58.12385703 15847.3765 
35 390.46987 30.5822881 38764.2402 
36 456.26565 3.007970653 67022.1493 
37 530.76447 104.7661757 116886.286 
38 614.74603 150.1597911 183086.74 
39 709.01243 483.4533496 282903.104 
40 814.38359 11.44865062 374404.922 
41 931.69236 53.40166584 547431.831 
42 1061.7793 77.07551575 729121.922 
43 1205.487 56.05525331 997773.967 
44 1363.6547   
45 1537.1121 3967.896103 4266108.43 
46 1726.6736 SSResid SSTo 	  
	  	  
	  
APPENDIX B: 
THE RESEARCH PAPER DATA AND THE 
SOLVER RESULT 
EBSCO HOST    
     
Search phrase: "cloud 
computing" 
   
l imiters: Peer reviewed 
journals 
Source type: academic 
journals 
   
     
     
Year total Yhat SSresid SSTo 
2006 0 0.1090745 0.01189724 162711.391 
2007 2 2.1261804 0.0159215 161101.891 
2008 13 18.112017 26.1327152 152392.641 
2009 94 84.922891 82.3938992 95712.8906 
2010 251 258.8497 61.6178617 23218.1406 
2011 582 578.31613 13.5708663 31906.8906 
2012 1032 1032.7092 0.50290605 395169.391 
   184.24607 1022213.2 	  
EBSCO HOST   
   Excel model for t(0) 
Gompertz
= 
y(t) = ae^be^ct  $D$57*EXP($D$59*EXP($D$58*B65
)) 
    
 upper 
asymptote 
a 4630.59988 
 growth rate c -0.3267233 
  b -10.656166 
  t 0 
    
  rsquare
d 
0.99981976 	  
	  	  
	  
	  
	  
	  
ProQuest     
     
Phrase: "cloud computing    
advance search =    
peer reviewed 
scholarly journals 
   
     
Year total Yhat SSResid SST0 
2006 1 0.1277301 0.76085478 161905.641 
2007 1 3.2987647 5.28431918 162711.391 
2008 25 30.515459 30.4202918 143925.391 
2009 140 139.82948 0.02907684 83160.1406 
2010 401 396.21132 22.9314996 20270.6406 
2011 804 808.01996 16.1601184 0.140625 
2012 1317 1315.7917 1.45998768 12017.6406 
   77.046148 583990.98 	  
PROQUES
T 
   
   Excel Model for t(0) 
Gompertz= y(t) = ae^be^ct  $K$57*EXP($K$59*EXP($K$58*H65
)) 
    
 upper 
asymptote 
a 3784.83424 
 growth rate c -0.3794652 
  b -10.296593 
  t 0 
    
  rsquare
d 
0.99986807 	  
